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Low frequency dispersion
Comparing results using water (direct method) with those using glycerol (indirect method) also allowed for additional tests of the conceptual model by incorporating the effects of differences in fluid compressibility, viscosity, and frequency. When using water as the incompressible phase, tests were performed directly at seismic frequencies. At these frequencies, only Young's mode stress oscillations could be controlled. When using glycerol as the incompressible phase, the test frequencies were considerably reduced, and as a result, three deformation modes could be controlled: bulk, shear and Young's mode (see Figures 3-5 ). 
Summary of Experimental Results
In Figures 6 and 7 show data using Young's mode stress oscillations. The data involving glycerol as a function of temperature indicates consistency with simple theory that predicts dispersion is controlled by frequency multiplied by liquid viscosity. The favorable comparison between the data using water with that using glycerol provides evidence that frequency, compressibility, and viscosity are all adequately accounted for using simple theory. The stronger Young's modulus dispersion ( Figure 6 ) indicates dispersion in the shear modulus at adjusted frequencies above 100 Hz. A comparison of bulk modulus dispersion measured using bulk mode and Young's mode is shown in Figure 8 .
While similar broadband dispersion is observed, a systematic shift in values and slope is observed. This comparison indicates that mode of deformation impacts the inferred dispersion, and thus raises questions about the use of linear viscoelasticity to model dispersive wave propagation. Other observations of interest include the development of saturation dependent anisotropy in linear compressibility suggestive of orientation dependent poroelastic effects, and shear modulus dispersion at frequencies slightly higher than the seismic frequency range (100-1000Hz). 
Conclusions
We demonstrated an approach for measuring the dispersion of elastic constants of sandstone at seismic frequencies. Two different methods were employed: (1) sub-seismic frequencies for glycerol at different temperatures, subsequently rescaled to seismic frequencies and (2) measurements directly at the frequencies of interest for brine. There was good agreement between the two approaches. Multiple modes of deformation were used on whole core to test the fundamental assumptions concerning seismic frequency dispersion. The results for partial saturation conditions were of primary interest due to claims in the literature that suggest seismic signatures (frequency dependent A indicator. 
